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As a corollary, it follows that in a damped system (D > 0)
If the polynomial is normalized so that a0 = 1, this in turn gives
The bounds (2) are simultaneously attained when Eq. (1) has an n-fold negative real root. Typically in a dynamical system the coefficients am of the characteristic equation, Eq. (1), are polynomial functions of the system parameters. Although the coefficients are then unbounded functions of the parameters, ratios of some of the coefficients are usually bounded and by (3) allow one to obtain upper bounds on D. Although its proof is elementary, the theorem does not seem to occur in the automatic control literature, for example [1] , nor does it appear in Marden's standard work, [2] .
To prove the theorem, shift the origin to z = x by setting z = f + x. This gives 
